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Recently, most of manufacturing industry is focusing on reducing lost time injuries (LTI) at workplace in order to compete in the global market by lowering costs associated with lost time injuries which include rehabilitation cost, workmen compensation, law suites and penalties.. The general research objective of this study was to analyze health & safety risk assessment in manufacturing industry. A case study design was employed. Various methods were used to collect data such as questionnaire, interview and documentation. A sample size of 72 respondents was chosen according to purpose of the study. Finding revealed that the manufacturing industry is trying to control health and safety risks associated with their operation by using different methods. These methods include hazard identification and risk assessment (HIRA), Workplace risk assessment (WORAC), planned job observation (PJO) and hazard operability (HAZOP). Based on the findings it is recommended that health and safety risk assessment should be entrenched at shop flow level in order to reduce lost time injuries. The following suggestion should be taken into consideration, training and education to all employees in conducting health and safety, proactively monitor triggers for re-assessment of high risk activities on site which minimize chances of fatal accident.
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1.1.	Background of the Problem

Health and safety risk management is a concept which is used in all industries, from Information Technology (IT) related business, Automobile, Mining, construction to Manufacturing industry. Each industry has developed or adapted a different health and safety risk assessment methodologies to reduce the lost time injuries at workplace by setting out priorities to deal with high risk, medium risk and low risk. According to Project Management Institute (PMI) (2004), Risk management is one of the most critical in any project or organization success. While the health and safety risk management is described as the most difficult area within manufacturing and construction management (Winch, 2002; Potts, 2008).

Industries are urged by ILO (2005) to proactively create workplace free of hazards by using health and safety risk assessment in their workplace. Likely wise health and safety risk management has become a timely issue widely discussed across industries ( Ewelina G.M Ropel, 2011). The health and safety risk assessment in Tanzania has not yet been given a high priority as compared with production priorities (OSHA Report, 2013). The industrial revolution brought in increased production efficiency and product variety. This evolution made it possible to produce much more durable commercial products. It changed many things since the beginning of 18th century; for instance the way production is done, the style natural resources, types of waste produced, the manner of employee and the types of dangers resulting from the manufacturing industry (Mungan A. M 2008). The manufacturing industry in Tanzania remains relatively small, with most activities concentrating on the creation of simple consumer products such as beverages, food, textiles and wood related products. Despite of its small size, the sector continuous to be considerable importance to the Tanzania economy and still a reliable source of government revenues in term of sales and export taxes. The contribution of the manufacturing Industry to the general overall of the Tanzania government is approximately 8% (Tanzania Investment Center). An overall manufacturing activities has registered and expected to grow at an approximately 4 % annually. The Manufacturing Industry is ranked third in the overall most contributors to the government revenue, behind Agriculture in first position and Tourism second (Tanzania Investment 2015)

In early 1990’s the government of Tanzania decided to privatize manufacturing industries. Recently these industries showed some improvement in term of capital structure, their production Technologies, marketing management and general management. The Tanzania government is striving to create an environmental friendly for Investment to boost the manufacturing industry. Furthermore the manufacturing industry has been discussed in the “sustainable Industry development policy, where the main purpose is to industrializing Tanzania so that, 2025, the country has become semi-industrialized in such a way that industry can count for over 40% of the GDP (Tanzania Investment 2015).
1.2.	Statement of the Research Problem




1.3.1 General Research Objectives
The general research objective of this study is to analyze health & safety risk assessment in manufacturing industry

1.3.2 Specific Research Objectives
In order for the study to meet the general objective, a researcher aims to address the following specific research objectives
i.	To identify the nature of health and safety risks in manufacturing industry 
ii.	To identify types of health and safety risk assessments used in manufacturing industry
iii.	To identify factors which hindering an effective health & safety risk assessment 
1.4.	 Relevance of the Research

This case study is the contribution to the study on health and safety risk assessment in manufacturing industry. The issue of health and safety is extremely relevant to the survival of the organization, since by failing to manage health and safety risks it affects moral, fatal accidents, legal litigation, Insurance compensations, reputation and economics of the society. Furthermore, improving health and safety in the workplace has been reportedly shown to saves life, minimize litigation for claims compensations, saves time and money and to increase good business will and reputation ( Rwamamara, 2007).

This study is in line with Tanzania “sustainable Industry development policy, where the main purpose is to industrializing Tanzania so that, 2025, the country has become semi-industrialized in such a way that industry can count for over 40% of the GDP (Tanzania invest). The researcher identified the nature of Health & safety risk in manufacturing industry, identified the types of health and safety risk assessment commonly used in manufacturing industry also analyzed factors hindering an effective health and safety risk assessment. The study submitted to the Open University as partial fulfillment and award of master’s degree in Project Management (MPM). However the study serves as reference for future academic study.

1.5.	Organization of the Research

The structure of this study is divided into five sections; Introduction, Literature Review and Research Methodology, Research Findings, Discussion and Conclusions and Recommendations. The study with the field of health and safety risk assessment in manufacturing industry; it also covers some justification to support this study as well as research questions. In chapter two, an intensive literature review was conducted from the definition of risk to the science and art of health and safety risk assessment. In addition, the researcher  took a broader view of examining the impact of health and safety risk assessment in manufacturing industry. In chapter three, presents the methodology used by the researcher to collect data, size of the sample, validity and reliability of data which were important aspect to be taken into consideration in the field of research.















This chapter provides the theories used for this research. The manufacturing industry involves a lot of activities and participants, and to understand the process and interacting elements, there is a need to understand a broader view of the health and safety risk assessment in the manufacturing industry. In order to identify the knowledge gap(s) in answering to the research question, the literature review process begins by looking into various journals and books by often cited authors in this knowledge area such as David Hillson, Chris Chapman, Robert Charette and Stephard Ward in order to understand deeply the underlying meaning of health & safety risk assessment and management as well as to be aware of where and how far the research has gone. Thereafter, a broader view is used to look into how health & safety risk is managed in manufacturing industries. Lastly, the review is directed towards health & safety risk assessments where detailed studies are performed to identify the modest value with relation to fatality rates.
2.2 Conceptual Definitions 
2.2.1 Health
Health is a general condition of person in mind, body and spirit, usually meaning to free from illness, injury or pain (Sarah P (2012). The World Health Organization (WHO) defined health as a state of complete physical, mental and social well-being and not merely the absence of disease or infirmity (WHO 2006). In this study, health means free from illness, injury or pain which can be caused by manufacturing activities. 
2.2.2. Safety
According to business dictionary, safety is defined as a relatively freedom from danger, risk, or threat of harm, injury or loss of personnel and / or property, whether caused deliberately or by accident. Safety can also be defined as the state in which the possibility of harm to persons or of property damage is reduced to, and maintained at or below an acceptable level through a continuous process of hazard identification and safety risk management. (ICAO 2013)  In this study, safety means freedom from danger, harm, and injury to the person involved in manufacturing industry
2.2.3 Fatality
According to Cambridge Dictionaries, fatality means death caused by an accident or violence, or someone who has died in either of these ways. This study defines fatality as an accident that causes someone to die. 
2.2.4 Risk 
Standard ISO31000 offers a way of thinking about risk, and a framework wherein other more specialized risk identification and treatment activities can be placed. However there are weakness in the methods, which makes them difficult to apply to the more strategic situation demonstrated by manufacturing case. The standard assertion that risk may be conceived as having negative or positive effects, the reality is that the practice of risk management has a tendency to be focused on the threats rather than the opportunities. Risk is part of every human work.  From we get up in the morning, drive or take public transport to go to school or to work until we get back into our beds( and perhaps even afterwards), we are exposed to different health and safety risks of different degree ( Knight, F.H, 1921, Risk, Uncertainty and Profit). This researcher defined only quantifiable uncertainty to be risk. Risk is incorporated into so many different disciplines from insurance perspective to Engineering portfolios which states that risk is the product of the probability of an event occurring, that is viewed  as undesirable, and an assessment of the expected harm from the  event occurring ( Holton, Glyn A , 2004) Defining risk, Financial analysts Journal, 60(6), 19-25. PMBOK guide (PMI, 2004), although the definition of risk has not reached a common agreement. For the purpose of this study, risk is the probability of occurrence (likelihood) of an event and the magnitude of its consequence (Kaplan and Garrick, 1981) cited by Saha Phoya (2012).

2.2.5 Risk Assessment
The Health and Safety Executive (HSE), (1998) defined risk assessment as a process that identifies the hazards associated with particular activities/tasks, evaluates the effects of exposure to these hazards and implements the measure needed to control the risk of injury/ill health to as low a level as possible. In addition, risk assessment has been defined as a structured process that identifies both the likelihood, and extent, of adverse consequences arising from a given activity, facility or system (Kaplan and Garrick, 1981; Gillett, 1998). The assessment of risks informs risk control decisions, the implementation of which is monitored and reviewed to ensure that risk is controlled and remains within tolerable limits (Lingard and Rowlinson, 2005). Assessing risks allows someone to prioritize the action to be taken to control them. In other words, risk assessment is about deciding who might be harmed and then judging how likely it is something goes wrong, and how serious the consequences could be (Mondarres et al, 1999), cited by Sara Phoya (2012). Based on the different stages within risk management being defined by the PMBOK guide (PMI, 2004), this study define risk assessment is the process comprises of hazard identification in each stage of production, looking the hazards associated in each particular activities, evaluate the effects and exposure of hazards.

2.2.6 Manufacturing Industry
Refers to any business that uses machines, tools and labor to convert raw materials into saleable goods. The manufacturing industry encompasses a wide variety of job types, from manual labor that utilizes manpower to high – tech production.

2.2.7 Accidents and Injury
The term "accident" can be defined as an unplanned event that interrupts the completion of an activity, and that may (or may not) include injury or property damage. An incident usually refers to an unexpected event that did not cause injury or damage this time but had the potential. (CCOHS) Rejda (1992) defined an accident as a "sudden, unforeseen and unintentional" event, which may result in physical harm to a person and/or damage to a property.

2.2.8 Risk Management
Risk management is an integral component of good management and decision-making at all levels. Rejda (1992) defines risk management as “executive decisions concerning the management of pure risks, made through systematic identification and analysis of loss exposures and the search for the best methods for handling them”. Barnard (2005) defines risk management as the identification and evaluation of actual and potential risk areas as they pertain to the company as a total entity, followed by a process of either termination, transfer, acceptance (tolerance) or mitigation of each risk. HSE (2010) Considered risk consultation and communication as the part of risk management. Cited by Sara Phoya (2012).
The definition of Risk management for this research is that a systematic process of identification of hazards associated with the activities or piece of job, analysis of hazards, evaluation of risk, mitigation or control measures to minimize consequences and lastly step is monitoring and review.

2.2.9  Safety Management Systems
Safety Management systems are integrated organizational mechanisms designed to control health and safety risks, ongoing and future health and safety performance, and compliance to legislation Domino. A (1976). 

2.2. 10 Theoretical Analysis
Generally risk assessment has been conceptualized under three perspectives which each one contribute differently on the assessment, namely technical risk approach, psychological approach and socio-cultural risk approach. 

2.2.11 Theory of Loss Causation 
(Heinrich et al, 1980) presented a set of theorems known as ‘the truism of industrial safety’. The first truism dealt with accident causation, stating that ‘the occurrence of an injury invariably results from a complicated sequence of factors, the last one of which being the accident itself.’ This theory implies that, any workplace is surrounded with hazards and risks that need to be identified, assessed and controlled to ensure that injury do no happen in the future. The health and safety assessment tend to look into the loss causation theory by considering the sequence of an unplanned event or occurrence to happen.

2.2.12 Firenzie’s Systems Theory

The theory is based on interaction among three components, namely person, machine and environmental. But this researcher pointed out the three aspects which can result to workplace stressors, these factors are information gathering, Risk Assessment and decision making. This theory differs a bit with Domino Theory of accident causation which looked up five aspects for an accident to occur. The Firenzie system theory implies that health and safety risk assessment in manufacturing consider the three components, person, machine and environmental in establishing the hazard 

2.3 Empirical Analysis of the Relevant Studies 

Campbell, J (2008) the researcher focused on hazard identification in construction industry in the United Kingdom. She pointed out that risk associated with work task and those associated with hazard management decision can be collated and analyzed by a central specialized risk team to prevent from causing injuries to personnel. Moorthy, P (2012) the researcher concentrated on the examining the impact of work safety scale among the employee in the ship building company in Malaysia. The researched used a case study and he concluded that managing health and safety is not only good for safety but also makes good business sense and saves money. Fredrick, B (2005) the researcher mainly looked at an integrated Health and safety risk management model for South Africa Telecommunication Industry, the researcher concluded that 51% of the respondent indicated they have a division which deals with health and safety, in which risk assessment is performed. The researcher pointed out that there is a significant difference between network service provider, suppliers and subcontractors with regards to inclusion of health and safety risk management as a separate function. Chipere, G (2008) the researcher devoted his time to look at reduction of on job accidents through stress management in Mining industry in Zambia. He used a case study to obtain his data and he concluded that both management and employees have a role to play in managing stress by conducting risk assessment which would contribute to a safer work place. Richard H.(2014), the researcher devoted his time looking on the  mistakes and deficiencies of Current Safety development methodology to prevent them. He attempted to evaluate the significant of comprehensive planned approach to the implementation of safety improvements. Such deficiencies in safety management tend to follow certain cases of serious or fatal injury in manufacturing workplace. The researcher did not explore more about health and safety risk assessment practices in manufacturing industry rather tried to establish the deficiencies in safety management as holistic approach. 
 
Mungan, A. M. (2008) the researcher identified six major areas of high risk, fire, dust explosion, natural leaks, gas explosion  in textile mills as the major contributors to health and safety risk issues that if not managed will lead to fatal incidents or accidents. Grace M & Mulinge C (2011) these researchers looked the aspect of health and safety practices in construction industry in Kenya. They came up with gap that a health and safety risk associated with fire was the major risk and therefore require special attention to the textile mill management. Sarah Foya (2012), researched on the area of Health and Safety Risk assessment in building construction in Tanzania. She spent time examining the practices of conducting Risk assessment as part of her research area. She did not touch the area of manufacturing Industry. This was in line with study done by Grace ( 2006) in Kenya. Although both researchers used different methodology but their findings were similar that the risk assessment in construction industry still not full followed rather than it relays on someone experience and very little attention is given.

Table 2.1 Summary of Reviewed Literature
Variables	Country	Methodology	Findings	Author
Impact of work safety	Malaysia	Case study	Managing health and safety is not only good for safety but also makes good business sense and saves money	Moorty, P (2012)
Hazard identification and risk assessment in construction	United Kingdom	Case study, interview and questionnaire 	Health and safety risks can be collated and analysed by central specialized team 	Campel, J (2008)
Integrated health and safety risk management model in telecommunication industry	South Africa	Case study, questionnaires 	There is a significant difference between client and subcontractors with regards to inclusion of health and safety risk management as a separate function 	Fredrick, B (2005) 
Reduction of on job accidents through stress management 	Zambia	Case study	Both management and employees have a role to play in managing stress by conducting risk assessment which will contribute to a safer workplace	Chipere, G (2008)
Health and safety risk assessment in buildings	Tanzania	Questionnaires, case study, interviewing	Risk assessment in construction still not full followed rather than it relays on someone’s experience and very little attention is given	Sarah , Phoya (2012)
2.4 Research Gap Identified
From the literature above which was done in Tanzania, Kenya and Turkey both researchers devoted their time looking on the assessment in building construction. There is little knowledge about health and safety risk assessment in manufacturing industry in Tanzania. This prompted the researcher of this study to find out information to close the knowledge gap 
2.5 Conceptual Framework 










Figure 2.1: Research Conceptual Framework (source: Author’s view)
Figure 2.5 above provides a conceptual framework of the research. The figure shows that the health and safety risk assessment is influenced by institutional systems of a specific organization, Activity breakdown, Risk rating and work conditions. The detail of each systems are given in the following section

2.6 Organizational System
The process of health and safety risk assessment is crafted by institution itself through commonly habits, thoughts and practices which generalize how man works in the organization, it impose restrictions by defining legal, moral and cultural behaviors boundary that separate legality from illegality activities. Organization shapes behavior by constituting a set of acceptable interpretation of actions. This study considered the regulatory approach by looking into departmental or sectional activities in assessing health and safety. 

2.7Activity Breakdown



































This chapter describes the study area and the research design that used by the researcher. The chapter also describes the research strategies, sampling procedures, survey population, variable and measurement procedure and the sampling techniques which will be used to collect them. The chapter also makes a thorough review of relevant primary sources available at Tanzania Breweries Limited, DSM plant through a combination of one or more of the following methods: interviews, questionnaire and observation.  
3.2.	Research Paradigms 









This study carried out in one of the manufacturing industry of total number of employees 254. The study conducted interviews from top management to shop floor employees. The researcher conveniently visited the manufacturing industry and systematically used the organogram to establish a list of people to interview. This population is one of the group that daily faced by multiple health and safety risks associated with manufacturing processing.  

3.5.	Area of Research 

The area of the study was in Dar Es Salaam, Ilala Disctrict, Mchikichini ward. Specifically at Tanzania Breweries Limited as shown on the map below, figure 3.5. The researcher preferred this area because of the fact that the factory is termed as one of the large beverage manufacturing industry in Tanzania. The plant possesses variety of complex machinery for production which in one way or another possesses a risk pertaining to health and safety. 

3.6.	Sampling Design and Procedure

A sample design is a definite plan for obtaining a sample from a given population. It refers to the technique or the procedure the researcher would adopt in selecting items for the sample (Kothari 2004).

3.6.1 Convenience Sampling 
It is one of the non-probability sampling techniques  which involves selecting respondents primarily on the basis of their availability and willness to respond  (Shaughnessy et al, 2000)  as cited by ( Jamal a & Faustin K, 2008).

3.6.2 Purposive Sampling
With purposive sampling, the decision with regard to which element should be included or excluded in the sample rests on the researcher judgement. The researcher chooses the only those elements which he believe will be able to deliver the required data.( Jamal A & Faustin K 2008).

3.6.3 Sampling Procedure
(Magigi 2015) defined sampling procedure as process of selecting units from a population of interest. In this study sample procedures were purposive sampling and convenience sampling, purposive sampling is a sampling method in which sample is chosen based on purpose of the study, and convenient sampling only member who are readily available during research conduct was included in the sample. In this study the researcher used purposive sampling because it provides information required only to the study and convenient sampling because it involves only available people gathering of information was easy.
3.6.4 Sample Size
This refers to the number of items to be selected from the universe to constitute a sample. (Kothari 2004). This study considered 72 total sample size drawn from a population of 254 Tanzania Breweries employees. Sample calculation adopted from Slovene's formula, n = N / (1 + Ne2).
Where: n = number of sample size, N = total population, e = error tolerance or level of confidence
Then: N =254, e = 10%, n =? From the formula:
n = 254 / (1+254*0.12) = 71.8 Therefor the sample size for this study will be 72.

3.7.	Variables and Measurement Procedure

The researcher of this study aimed at looking organizational process categorization, process flow sheet, working conditions such as health and safety procedures as independent variables. Also the researcher looked at obtaining data related to fatal accidents as dependent variable. Moderating or intermediate variables such regulations, rules, procedures, risk controls, risk assessment were also considered in this study. 
The researcher of this study measured the variables stipulated in the conceptual framework against a benchmark set to see whether they meet the standard and reliability. Structured interview to both management and employees used together with questionnaires to obtain the facts. For the purpose of this study, ordinal level of measurement utilized to categorize observations. The researcher asked the respondents their involvement in conducting health and safety risk assessment in their workplace. The respondent was advised to select one code in the four codes marked 1, 2, 3 and 4. Code number ‘1 = Very frequently’, ‘2 = frequently’ ‘3 = occasionally’ and ‘4 = rarely’. Also alternatively used Likert scale of ‘1 = always’, 2 = usually’, 3 = about half the time’, and 4 = seldom. This type adapted because it uses symbol to classify observations into category that are not only mutually exclusive. (Sorrel B 2010)

3.8.	Methods of Data Collections

3.8.1 Primary Data
Is the data collected by the researcher himself or by researcher assistant from the field for the purpose of answering a research question or issue (Jamal A & Faustin K 2008). This method include observation, questionnaires and interview as the tools used to collect primary data
3.8.2 Secondary Data
These are data obtained from literature sources or data collected by other people. Secondary data provide second hand information and include both raw data and published ones (Sounders et al, 2000). For the purpose of this study, the researcher used primary and secondary data. The primary data were obtained from the manufacturing plant, whereby the secondary data were extracted from different sources related to health and safety risk assessment in manufacturing industry.

3.9.	Data Processing and Analysis

The researcher of this study used data screening, editing, coding, organizing, and classifying. In the statistical methods, the exploratory data analysis techniques were utilized to describe data, summarizing, and presenting them in tables, charts, graphs and other diagrammatic forms (Collis and Hussey, 2003). The research of this study used computerized tools to make the task of analyzing data meaningful; Microsoft Excel and either Statistical Package for Social Science were considered as well.


3.10.	Expected Results of the Study 

















19	4.0 FINDINGS AND DISCUSSION
4.1.	Chapter Overview
This chapter presents analysis and discussion of the findings. Generally, the chapter presents the interpretation of the data collected from the study with regard to the study objectives and research questions.

4.2 Data Cleaning
A process used to determine inaccurate, incomplete, or unreasonable data and then improving the quality through correction of detected errors and omissions. The process may include format checks, completeness checks, reasonableness checks, limit checks, review of the data to identify outliers (Chapman AD 2005). Also deals with detecting and removing errors from the data in order to improve the quality of data (Erhard R 2010). Data quality problems are present in single data collections, such as data base and files. Data inconsistence can be misspelling during data entry, missing information or invalid data. The need for data cleaning is centred around improving the quality of data to make the “fit for use” by user through reducing error in data and improving the documentation (Chapman AD 2005) Errors in data are common and are to be expected (Redman 1996) To remove or minimize errors, time should be devoted in order to clean the data before data analysis. 

All 72 questions which used by the researcher of this study assigned a code 1 – 72. After the data entered, a computer a computer program, SPSS used to define the data. All variables that are coded in each column or range of column attached a meaning label to the code, and distinguish missing data. After data entry, the researcher of this study initiated the run on frequency using SPSS to check all variables if there is an obscure number within the data. The researcher observed errors related to blank code and missing codes in some questions. The raw data was revisited to correct the missing code and values

4.3 Measurement of Validity and Reliability
 Joppe (2000) defines reliability as the extent to which the results are consistency over time and an accurate representation of the total population under study. If the results of the study can be reproduced under the similar methodology, then the research instrument is considered to be reliable.  Validity determines whether the research truly measure that what is was intended to measure or who truthful the research results are (Joppe 2000). 





4.4.1 Responses on the Nature of Health and Safety Risks in Manufacturing Industry
The research revealed that 90% of the total respondents mentioned the nature of health and safety risks in manufacturing industry commonly includes electrical shock, working at height, slips and fall, working with hazardous substances, mobile equipment’s, machinery and tools, Fire risk, manual handling risk, high noise levels, dust and violence and bullying while 10% of the total respondents mentioned sharp objects, pinch points, psychosocial hazards which includes high target set, low pay and personal conflicts. This finding is in line with that conducted by Davis and Tomasin (1996), Murie (2007) who both categorized the nature of health and safety risks as physical and ill-health risks.

4.4.2 Responses on the Application of Health and Safety Risk Assessment Methodology
The application of health and safety risk assessment methods to establish the risk associated in the manufacturing industry activies is fundamental in reducing fatal accidents, the research revealed that 85% of respondents shows that  they are much aware of HIRA method which is commonly method used in the manufacturing industry. Hazard Identification and Risk Analysis (HIRA) is a collective term that encompasses all activities involved in identifying hazards and evaluating risk at facilities, throughout their life cycle, to make certain that risks to employees, the public, or the environment are consistently controlled within the organization’s risk tolerance.( www.aiche.org)  Throuh HIRA the organisation is able to identify risks and compile a risk profile which is actioned by management to ensure that  no fatality incidents do happen at workplace. The custodian of the risk profile is the Risk manager and responsible to review on a prescibed interval. The reason that the company uses HIRA method to identify health and safety risks is that, Risks are inevitable in any kind of operation, It is a duty of care that the employer provide a conducive working environment which is free from hazards and any kind of risk that can cause harm to people. Also the OSHA Act no 5 of 2003 emphasis much on OHS compliance. Due to this requirement, the organisation is forced to conduct health and safety risk assessment inorder to obtain hidden hazards which posess a great risk of fatal injury to personnel. In today business context, Risk Asssessment became a fundamental element is ensuring that the organisation proactively forecast cost management because higher risk bears masive cost incase something goes wrong. Also a proper health and safety risk assessment help to efectively utiulizes scarcy resource for boosting productivity and reducing fatal accidents which can amount to pernalities and charges.

Table 4.2 below shows the response of workers with regard to type of risk assessment methodology that the manufacturing industry commonly use. 81.9% of workers responded that they are aware of the methodology used by the manufacturing industry to conduct the health and safety risk assessment which is called Hazard Identification and Risk Assessment (HIRA), while 15.27% workers responded to different type of methodology called hazard operability (HAZOP), the rest 2% responded to WORAC and PJO methodologies. Generally it is true that HIRA is a common and best methodology for conducting health and safety risk assessment in manufacturing industry, because it tend to break down complex job to small piece of job that make easy establishment of risk embedded in each process flow. 
This finding is in line with Sarah P 2008 who found that most of construction sites uses hazard identification and risk assessment as their means of tool to conduct risk assessment, however the applicability lies in supervisor level.
Table: 4.1 Commonly Type of Health and Safety Risk Assessment Methodology





Source: field data 2015
 
4.4.3 Responses on the level of HIRA Satisfaction in the Manufacturing Industry 




Figure: 4.1 Responses on Satisfaction of Health and Safety Risk Assessment Methods
Source: Field data 2015
4.4.4 Responses on Factors Hindering an Effective Health and Safety Risk Assessment
Basing on the table 4.4 below, finding reveals that 56% of the total respondents said that lack of management commitment toward health and safety is the major drawback of an effective health and safety risk assessment. 26% of all total respondents said lack of awareness among employees is a factor hindering an effective health and safety risk assessment. Lastly 14% and 4% of total respondents said it poor planning and no enough budget respectively. Despite the fact that the respondents aired many comments which are grouped into five main blocks as discussed above. Ineffective health and safety risk assessment tend to associate with fatal injuries in the sense that, unidentified risk cannot be treated hence may result to personnel injuries or fatal accidents in which the organization discourage this kind of situation to happen at workplace. The management has to strong put health and safety issues at par with other organizational priorities. This finding is similar with one conducted by Fredrick, B (2005) who found that lack of management commitment make the subcontractors to treat the health and safety risk management as a separate function

Table 4.2: Recommendation for Factors Hindering an Effective Health and Safety Risk Assessment
Factors hindering an effective  health and safety risk assessment	Percentage of respondents (% )




Source:  Field data 2015
4.4.5  Responses on who Normally Facilitate the Health & Safety Risk Assessment in the Organization
Finding in figure 4.5 below reveals that 62% of total respondents said that the head of department normally conduct or facilitate the process of health and safety risk assessment. 21% said that the health and safety risk assessment process facilitated by OHS coordinator, while other 14% and 3% of total respondents said that the process is normally performed by team leaders and employees respectively. These findings implies that the responsibility of conducting health and safety lies in the level of head of department while the involvement of employees in the whole of process of risk assessment observed to be low. Holistically the process of conducting health and safety risk assessment should involve all stakeholders in order to buy-in and own the process. Failure to involve the shop floor employees make them feel that the process is not part of their responsibility and make difficult to follow the process and implement any suggested solutions to eliminate hazards and create a workplace free from risk of fatal injury. This finding is in line with one conducted by Chipere, G (2008) who found that both management and employees have a role to play in managing stress by conducting risk assessment which will contribute to a safer workplace.

Table 4.3 Responses on who Normally Facilitate the Health & Safety Risk Assessment Process
Health and safety risk assessment facilitators 	Percentage (%)
Head of department	62%
Health and Safety Officers	21%
Team Leaders	14%
Shopfloor Employees	3%
Source: Field data 2015

4.4.6 Responses on Frequency of Conducting Health and Safety Risk Assessment

The results in figure 4.6 below shows that 43% of total respondents said that the frequency of conducting the health and safety risk assessment is once per year, 24% of total respondents said the frequency is monthly while the other respondents 19% and 14% said the frequency is bi-yearly and quarterly respectively. Basically, the health and safety risk assessment process should be conducted in a prescribed schedule to allow new changes in the workplace, whether new machines or equipment installed or process flow change. The majority of respondents said the process is conducted yearly which is an ideal time for an organization to comply. This finding is in line with Monphen T, 2012 who found that risk assessment process should be scheduled once per year in order to review the existing controls in place and make changes to accomplish the set objectives and targets.

Figure: 4.2 Responses for Frequency of Conducting Health and Safety Risk Assessment
Source: Field data 2015

4.4.7 Responses on the Competency of People Conducting the Health and Safety Risk Assessment
In figure 4.7 below results show that 66% of total number of respondents said that the competency level of the team members who normally conduct the health and safety risk assessment are competent on the subject matter, while 21% of the total number of the respondents said the level of team members who conducts the health and safety risk assessment are very competent on the subject matter, while the rest 10% and 3% of the total number of the respondents said that the team members who conducts the health and safety are less competent and not competent respectively. By looking on the findings it show that large number of staffs who normally engages in conducting the health and safety risk assessment in manufacturing industry is competent which signifies that they know how to identify and analyze the risk associated in the process. All of them they work in their workplace and concentrate much in it. For those who work in Brewing section they start their process from the raw material handling to filtration section, while the packaging section they conduct their health and safety risk assessment from depalletizer to palletizer  through bottle washing, beer filling and labeling. Upon completion, each department compiles a risk high risks or risk profile. The finding also revealed that, due to the complexity of the process of conducting the health and safety risk assessment has caused few people in both departments in the manufacturing industry to effectively master the process. The insufficient of trained manpower to lead the process of conducting the health and safety risk assessment has caused the duration or the frequency of conducting it on yearly basis to sometime slips to more than a year circle which is not a best practice. This finding resemble with that conducted by Campbell J 2008, who found that Health and safety risks can be collated and analyzed by central specialized team.
Table 4.4 Responses on the Competency of People Conducting the Health and Safety Risk Assessment in the Manufacturing Industry





Source: Field data 2015
4.5 Responses on the Benefits of Conducting the Health and Safety Risk Assessment
Basing on the table 4.4 below, finding reveals that 29% of all total respondents said that the major benefit of conducting the health and safety risk assessment is to create a good working environment, means free from injuries, illness , diseases or damage to property or the environment, the other 29% of all total respondents said that the benefit of conducting health and safety risk assessment in the workplace is increase productivity through motivated workforce, work morale and enthusiasm. 26 % of all total respondents said that the benefit leveraged from conducting health and safety is to reduce injuries at workplace, while the rest 17% of all total respondents said that the benefit of conducting health and safety risk assessment in the manufacturing industry is gain an opportunity for training by establishing the missing gap and plan ahead for training the workforce. 

Generally, there are many benefits of conducting the health and safety risk assessment in the manufacturing industry because an effective Risk Assessment process is the cornerstone of any effective safety management system. Health and safety risk assessment  legally required, from an ethical perspective, the main reason to carry out a health and safety risk assessments is to make sure that no one is killed or injured or becomes ill at work. Through risk assessment, the high risk jobs or task will be known and an action plan will be in place in order to ensure that the fatal accidents are controlled in the manufacturing industry. The above finding is in line with Moorty P, 2012 who found that Managing health and safety is not only good for safety but also makes good business sense and saves money. Table 4.8 Responses on the benefits of conducting health and safety risk assessment.

Figure 4.3: Workers Response on Benefits of Conducting Health and Safety Risk
Source: Field data 2015

4.6 Responses on Effectiveness that Health and Safety Risk Assessment Reduces Fatal Accidents
Findings in figure 4.9 below reveal that 83% of all total respondents strongly agree that health and safety risk assessment reduces fatal accidents in the manufacturing industry while 17% of all total respondents said they agree that effective risk assessment reduces fatal accidents. This implies that the management should continue doing the health and safety risk assessment in their workplace in order to minimize chances of fatal injury that can result from uncontrolled hazards and risk embedded. The commonly method used to assess health and safety risk in manufacturing industry is HIRA which seemed to work efficiently.  The finding also reveals that no respondent objected the fact that health and safety risk assessment tend to reduce fatal injuries. This finding is in line with that conducted by Amol P, 2011 who found that effective risk assessment reduces fatal injury to personnel and litigation. 

Figure 4.4 Response on Effectiveness of Health and Safety Risk Assessment Reduces Fatal Accidents
Source: Field data 2015
4.7 Responses on Fatal Accidents Are the Results of Poor Health and Safety Risk Assessment
Results in figure 4.10 below shows that 100% of all total respondents strongly agree that fatal accidents are the result of poor health and safety risk assessment in the manufacturing industry.  Risk assessment is a continuo process throughout the operation, because a risk can attach at any point or activity and if not well identified, that risk can lead to personnel injury and even fatal accident. Proactive approach in conducting the health and safety is a prime strategy to control fatal accidents. Generally poor health and safety risk assessment is one of the contributor in fatal accidents in the manufacturing industry, this is due the fact that the technology is changing fast to meet the customer demand and gain competitive in the market but it brings lot of health and safety risk or challenges that if not well assessed it may lead to injury to the workforce. This finding is similar to the one conducted by Deus DK (2006) who found that, when the organization ignore or fail to conduct risk assessment and poorly manage the risk it likely to cause harm to workers and even death.

Figure 4.5 Response on Fatal Accidents are the Result of Poor Health and Safety Risk Assessment








21	5.0 CONCLUSION, IMPLICATION  AND RECOMMENDATIONS

5.1.	Chapter Overview
This chapter provides a brief conclusion, implication and recommendations with regards to health and safety risk assessment in manufacturing industry which briefly discussed in the previous chapters.

5.2.	Summary of the Findings
Findings showed that the nature of health and safety risks in manufacturing industry is caused by factors such as workplace conditions, equipment and materials, human factor, management factor and job factor. Further finding revealed that the manufacturing industry is trying to control hazards and risks associated with their operation by using different approaches. These approaches include hazard identification and risk assessment (HIRA), Workplace risk assessment (WORAC), planned job observation (PJO) and hazard operability (HAZOP). All of these aim at reducing personnel injury, improve productivity and minimize litigation. Factors hindering an effective health & safety risk assessment in manufacturing mentioned to include little knowledge of the methodology, time constrain, budget issues, less involvement from the shop floor employees, complex and long process to complete the entire risk assessment process.

5.3.	Conclusions 
The study aimed to analyze the health and safety risk assessment in manufacturing industry in Tanzania.  On the basis of the findings in this study the following has been concluded. The study revealed that the nature of health and safety risks range from physical injury hazards to ill-health risks. Hazard of physical injury include death consequences. Hazard of ill-health can only be notified in a long period and shall cause sickness or death (Murie (2007). The study also revealed that methodology used in conducting health and safety risk assessment in the manufacturing industry is known by fewer employees but the applicability of it revealed to a challenge, effort should be devoted to cover many employees  as possible  to understand the methodology and its application in order to improving the fatality rate. Ineffective risk assessment triggers injury to personally due to the fact that hidden hazards are not identified and no control measures in place to reduce the like hood of a fatal injury to happen. Proper scheduling of conducting the health and safety risk assessment is a very import aspect in improving fatal accidents; this allows new equipment or machinery to be proactively assessed against stipulated procedures to minimize chances of injury to personnel. The best practice is to conduct it annually where we trust that some changes will be implemented in this ever changing environment.
5.4.	Recommendations
After a critical analysis of the situation about health and safety risk assessment in manufacturing industry in Tanzania the following are the suggested implication and recommendations from the study point of view for rectifying the situation which was observed during the study.

5.5.	Implications to Research Findings

 5.5.1 Implication for the Organisation
The finding of this study revealed that organization and individuals within it have the potential to influence the health and safety risk assessment. Companies that wish to benefit from conducting effective health and safety risk assessment should consider starting educating the shop floor employees in the risk management. The management of manufacturing industry should enforce training and awareness to all employees in conducting the health and safety risk assessment in their workplace. This best practice will enable wider involvement and buy-in from the shop floor staffs which in reality are the doers and who interact with the workplace hazards during working hours. Training is the cornerstone of hazards and risk control. Informed workforce tends to work smartly by proactively wearing personal protective equipment’s (PPE’s).  Management should develop a monthly training bucket and a completion tracker to monitor performance of training. The use of training bucket will enable the training specialist to not skip any planned training with regards to health and safety risk assessment and risk management.

5.5.2 Implication for the Professionals Concerning Risk Management
Professionals such Risk Engineer, Health and Safety Officer, Line Managers are involved in the organization risk management. They offer consultation and supervision services in running the day to day production operation of the organization or factory. These professionals need to demonstrate high level of commitment toward health and safety risk management. Well  since risk assessment ant risk management is part of the organization management, these professionals need to facilitate the process of conducting an effective health and safety risk assessment and put forward the mitigation to minimize chance of hazard to cause injury or property damage. The issuing of permit to work in the hazardous location need to be reinforced by taking into account the competency of an individual doing the task, the quality of work and the aspect of health and safety whilst performing his or her duty. Only this way will there be a positive change in the attitude of the many non-performing individuals. As the findings of this study revealed that there is no systematic method for health and safety risk management in manufacturing industry rather it is based on the experience of fewer line managers and supervisors to execute the excise of conducting the risk assessment process. It is important for health and safety professionals to routinely undergo refresher course to acquire latest knowledge of health and safety in their professional development. 

5.6 Implication to the Theory
The findings of this study show that health and risk assessment and incident causation theories has been the basis for health and safety risk assessment in the manufacturing industry. Thus both the level of individual risk concerning the process must be taken in account when deciding a risk is tolerable, unacceptable or broadly accepted. Based on the existing theories it was observed that only few factors were considered during risk assessment process such as complexity of the job or activity, experience of the operator, routine and non-routine activities. The study therefore recommends the inclusion of other factors in the risk assessment theory, such as enough number of qualified personnel, non-production lines because it has an indirect impact in the risk assessment process.

Furthermore the study found that there is an overlapping of health and safety risk management theories which sometime create confusion for practitioner on manufacturing industry concerning which easy theory to adopt or follow. The study recommends harmonizing these theories and agreeing upfront which theory the manufacturing industry should follow to establish or conduct the process of health and risk assessment for better risk management practices.
5.7	 Future Research 
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Sample Letter of Request to the respondent
Dear Respondent
I am a master’s degree student at Open University of Tanzania (OUT) in the Directorate of Research Publications and Postgraduate Studies. I’m conducting a study on Analysis of Health and Safety Risk Assessment in Manufacturing Industry on Improving Fatality rate in Tanzania. This research project is the partial fulfillment of award of Master’s degree in Project Management. 
The objective of this study is to contribute knowledge in the aspect of health and safety Manufacturing Industry on improving fatality rate. Through your participation, I eventually hope to understand how best to suggest improvement in conducting health and safety risk assessment in order to minimize fatal accident in the workplaces.
Enclosed please find a brief questionnaire that asks a variety of questions about health and safety risk assessment. I’m humbly asking you to look over the questionnaires and complete it, and then send back to me.
In responding to questionnaires, do not write your name as I don’t want to know who you are and no one will know whether you participated in this study

I hope you will take 5 minutes to complete this questionnaire.  Without the help of people like you, this study could not be conducted.
If you have any question or concerns about completing the questionnaire, please you may contact me at 0767266234 or renatus.nyanda@gmail.com (​mailto:renatus.nyanda@gmail.com​) or my supervisor Dr Raphael Gwahula at 0717590781or gwahulagr@gmail.com
Sincerely,
Renatus Nyanda Emmanuel







1.	What are the 9 commonly nature of health and safety risks in manufacturing industry?
2.	What type of health and safety risk assessment does the brewery use? ( Circle number of your answer)
i.	Hazard identification and risk assessment ( HIRA)
ii.	Hazard Operability ( HAZOP)
iii.	Workplace risk Assessment ( WORAC)
iv.	Planned job Observation (PJO)








5.	Who normally facilitate the health and safety risk assessment process in the department?( Circle number of your answer)
i.	Head of department
ii.	Team leader
iii.	Health and Safety Officer
iv.	Employee
6.	How frequency does the department conduct health and safety risk assessment? (circle number of your answer)
i.	Once a year
ii.	Twice in a year
iii.	Quarterly 
iv.	Monthly






















Health and Safety Risk Management
Regulations, Procedures,




















Fatality Rate trends down

Dependent Variables

Intermediate Variables

Independent Variables





PAGE  



